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Predation, one of the major and well-studied
ecological interactions, may be defined as an organism
killing another for nutritional purposes (Begon et al.
2006). This interaction is probably as old as life itself
and has originated many times during the history of
life (Bengtson 2002). Predator-prey interactions among
dissimilar biological groups can be complex and difficult
to understand clearly. The relationships between
anurans and other vertebrates illustrate this point.
Anurans are usually preyed upon by other vertebrates
(Thurley & Bell 1994, Mesquita 2009), but in a few
cases higher vertebrates serve as food for anuran
species (Camilotti & Barreto-Lima 2011, Silva et al.
2011). This complexity in predator-prey interactions
makes predicting the impacts of interactions difficult.
The situation is even worse when we are dealing with
novel interactions imposed by non-native species (Vitule
& Prodocimo 2012, Saul & Jeschke 2015). When non-
native predators are introduced into a new ecosystem,
they may have dramatic effects on resident species,
which have not co-evolved with the introduced ones,
since they provide a new environmental stress (Salo
et al. 2007, Caut et al. 2008, Paolucci et al. 2013,
Saul & Jeschke 2015).
A common and widespread example is the
common rat Rattus rattus (Linnaeus 1758), an
opportunistic predator (Caut et al. 2008) that has been
introduced onto several islands and continents,
negatively interacting with native species (e.g., Seto
& Conant 1996, Caut et al. 2008). Similarly, certain
fishes are frequently introduced into new environments,
including Brazil and Paraná state, where many fish
species have been widely introduced (e.g., Vitule 2009,
Lima-Junior et al. 2012, Pelicice et al. 2014, Daga et
al. 2016). On the other hand, the establishment and
the associated ecological effects caused by non-native
species are poorly understood. The scarcity of studies
and our consequent lack of understanding prevent us
from taking the actions necessary to protect the native
fauna into megadiverse places (Lövei et al. 2012). This
is especially true in Neotropical regions and in
ecosystems like the Brazilian Atlantic Rain Forest
(BARF), an area of high biological diversity and
relatively low investment in ecological research,
especially in terms of determining the impacts of non-
native species (Vitule 2009, Abilhoa et al. 2011).
Moreover, the BARF is a biodiversity hotspot, and is
considered one of the highest priorities for conservation
action globally not only because of its high biodiversity
and endemism, but also because of its current situation
as a highly fragmented ecosystem (Myers et al. 2000,
Ribeiro et al. 2009, Abilhoa et al. 2011). Therefore, in
the present paper it is our intent to provide new data
on novel predator-prey interactions involving native and
non-native species in the BARF.
The first predatory event was recorded in video
and photographed. It took place on the 19th of January
2012 in a residential yard bordered by the BAR in the
municipality of Quatro Barras, state of Paraná
(25°22’07.37"S, 49°03’55.65"W). We observed an
individual of R. rattus attempting to prey on two
individuals of the Yellow Cururu Toad Rhinella icterica
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(Spix 1824), a male and a female. The common rat failed
in the first attempt, and both the male and the female
escaped. The female disappeared into the nearby
vegetation while the male remained in the vicinity with
its legs injured (apparently the left leg was broken) and
venom extruding from its parotoid glands (Figure 1a),
clearly showing distress. In a second attempt, the rat
succeeded, dragging the toad into a hole by its hind legs
(Figure 1b). After four hours of monitoring, the rat came
out of the hole alone, so we assume the toad was killed.
Figure 1: a) Male Rhinella icterica after the first predatory attempt by Rattus rattus with injuries and exposed venom on
the parotoid glands (arrows); b) Rattus rattus dragging toad into a hole in the second attempt.
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The second predatory event was recorded during
the analysis of the stomach contents of an individual
of the black bass Micropterus salmoides (Lacépède
1802). The individual was collected in a lake in the
municipality of Telêmaco Borba, state of Paraná, in
December 2010, and was deposited in the ichthyology
collection of Natural History Museum of the Capão
da Imbuia (Individual number: MHNCI 12484). We
found a tadpole of a tree frog of the genus Hypsiboas
(Wagler 1830) (64.9 mm snout vent length, 2.34 g
weight) among the stomach contents of the M.
salmoides. The only study conducted with amphibians
into such specific location (Machado 2004) indicates
that there are about ten species of the genus in
Telêmaco Borba.
Rats can cause major changes to the original
natural species dynamics (Kurle et al. 2008). Taking
into account the biological aspects of R. rattus, such
as its generalist diet, fast reproduction (Clark & Price
1981), and current worldwide distribution in association
with humans, it is likely that its negative effects on
native species and ecosystems affect more than one
trophic level. These same features allow it to adapt
easily to new environments and make it difficult to
eradicate (Major et al. 2006). Our record corroborates
the important fact that rats present sophisticated and
opportunistic behavior and are able to create novel
interactions, so they may have impacts very difficult
to predict.
Similarly, the black bass is an opportunistic
predator that feeds primarily on other fish (Jackson
2002, Wasserman et al. 2011) but that, occasionally,
may also include amphibians in their diet (Fuller et al.
1999, Froese & Pauly 2016). Predation pressure
exerted by M. salmoides over amphibian populations
(tadpoles and adults) has been reported for other
countries (Hodgson & Hansen 2005, Wasserman et
al. 2011), and may play a role in the reduction and
local extinction of native frog populations, which then
results in significant ecological impacts for the
ecosystem (Britton et al. 2010, Gilliland 2010). We
highlight that our record is the first one about predation
by M. salmoides over amphibian into the Neotropics.
Black bass is native to North America, but has been
introduced to more than 50 countries, including Brazil,
for sport fishing (Froese & Pauly 2016). It currently
occupies fifth place among the most introduced species
in inland waters (Welcomme 1992) and is listed as one
of the 100 worst invasive alien species (Lowe et al.
2000). Ultimately, through cascading effects, introduced
M. salmoides may change the water quality (Estes et
al. 2011) and so indirectly affect amphibian populations
(Gilliland 2010). In spite of all of the ecological risks
related to M. salmoides and in spite of the fact that it
has been introduced into Brazil for over 90 years, there
are few studies that really measure its negative impact
on Brazilian native communities and allow us to direct
efforts at controlling its populations (Ribeiro 2013,
Ribeiro et al. 2015).
Unfortunately, studies that focus on the negative
impacts of non-native species are comparatively rare
throughout the Neotropics (Vitule 2009, Vitule &
Prodocimo 2012, Frehse et al. 2016). In general, non-
native predators may have dramatic negative impacts
on native species (Clout 2002, Caut et al. 2008, Saul
& Jeschke 2015), but the magnitude of these impacts
are rarely measured. Some review studies have
described the potential predation of non-native species
on native species (e.g., Salo et al. 2007, Paolucci et
al. 2013, Simberloff & Vitule 2014). According to these
authors, non-native predators are likely to produce more
severe impacts on prey than native predators. This
seems to make sense when we consider that a prey
species needs to interact with a new predator that it
did not evolve with (Sih et al. 2010, Carthey 2014), so
may be considered such as novel interaction. The
consequences may be a disaster in such cases, as
exemplified by the famous fate of the dodo bird, where
rats played an important role predating the dodo’s eggs
(Hume 2006). Thus, the few studies concerning this
subject allow us to assume that invasive species may
cause even deeper impacts than we can notice, due to
insufficient available data and measurements.
Non-native predators are one of the causes for
amphibian population declines worldwide (Collins &
Storfer 2003, Kats & Ferrer 2003), and the negative
impacts of introduced vertebrates are probably more
significant than we can detect (Clout 2002).
Additionally, in Brazil, information about the impacts
caused by introductions of non-native species is
accumulating slowly (e.g., Vitule 2009, Vitule &
Prodocimo 2012, Frehse et al. 2016), because of gaps
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in the basic information available for some species,
including information on their occurrence and their
interactions with native species. Therefore, basic bits
of evidence, as the two cases reported here, are
necessary and may contribute to our knowledge of
the activities of non-native species. Additionally, they
may serve as a starting point for future investigations
that explore the novel interactions and negative impacts
caused by invasive species. We must improve our
knowledge base and provide data regarding non-native
predator-prey interactions with a view to clarify their
biological aspects and to enable species conservation.
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